filamentous virus particles with a length of 700-800nm were detected in garlic (Allium
INTRODUCTION
A number of virus diseases and viruses of garlic (Allium sativum) have been described28-30). Garlic latent carlavirus (GLV)16) and a potyvirus, designated as garlic mosaic potyvirus (GMV)1,16,24) have been reported to infect garlic in Japan. However, van Dijk29 reported that GMV in Japan is possibly a complex of three distinct filamentous viruses-onion yellow dwarf potyvirus (OYDV)2,6), leek yellow stripe potyvirus (LYSV)2) and the garlic strain of onion mite-borne latent rymovirus (OMbLV-G)30). We recently reported that LYSV isolated from garlic is closely related to GMV by biological and serological tests34). In addition, Iwai et al.11) detected OYDV from Japanese garlic by ELISA tests. However, OMbLV-G has not been detected in garlic in Japan. Recent reports based on nucleotide sequence analyses revealed the presence of novel filamentous viruses in commercial garlic in Japan27) and shallots in Russia31). The novel filamentous virus reported as shallot virus X (SVX)31) was serologically distinct from OYDV and shallot latent carlavirus (SLV), and did not produce granular inclusion bodies in infected plant tissues. The complete nucleotide sequence of SVX has also been reported12 Five cDNA clones were examined by southern blot hybridization with a viral RNA probe using the ECL direct nucleic acid labelling and detection system (Amersham International plc). The largest cDNA clone, pGMM88 (2.5kb), was selected and sequenced by the dideoxynucleotide chain termination method using ABI sequencer 373A. The entire cDNA insert was sequenced in both orientations. Sequences were analyzed by the DNASIS program (Hitachi).
RESULTS
Host range and symptomatology Based on symptom development, and back-inoculation tests, the virus was transmitted by mechanical inoculation to seven plant species from two families out of the 25 species from eight families tested. Chlorotic local lesions were induced on C. murale 2 to 4 weeks after inoculation (Fig. 1B) . Mosaic symptoms were produced systemically on garlic (Allium sativum). A few local lesions with chlorotic centers and red edges were 
Serology
The antiserum to the virus had a titer of 1/512 against the homologous virus preparation in microprecipitin tests. In double immunodiffusion tests, the purified virus preparation reacted with the homologous antiserum, but not with antisera to OYDV, LYSV or GLV (data not shown). After leaf-dip serology, the virus particles were decorated with the homologous antiserum (Fig. 2C) , but not with the other antisera.
SDS-PAGE Using SDS-PAGE of the purified virus preparation (Fig. 4) , two major polypeptide bands were detected and estimated to have molecular weights of 30kDa and 28.5 kDa. Both polypeptides reacted with the virus antiserum during Western blotting (data not shown). The 28.5kDa component is considered to be a breakdown product derived from the 30 kDa component by proteolytic cleavage during purification, as found for other filamentous viruses4,10,12) 
Nucleotide sequence
The length of viral RNA was about 10kb as determined by agarose gel electrophoresis. All the examined 
